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MANNED SPACECRAFT
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THRUST, LBS




“APOLLO
LAUNCH VEHICLES

i APOLLO
SPACECRAFT
LM
ADAPTER
v INSTRUMENT
_— UNIT
25'
< —2ND STAGE
‘})4'
/IST STAGE
" UPRATED
SATURN |

"~ SATURN V

APOLLO
SPACECRAFT

LM
ADAPTER

7=~ INSTRUMENT

UNIT

3RD STAGE

3641 | 2ND STAGE

L 1ST STAGE
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TR Y SR Y

SATURN v APOLLO CM

LM ADAPTER

INSTRUMENT UNIT

APOLLO LM

1ST STAGE R 1J-2 ENGINE
5J-2 ENGINES

5 F-1 ENGINES , TOTAL WT :
6,000,000 LB

-




LES

UPRATED SATURN |

\I"i 8 H-1 ENGINES 1;(3;% gTLB )




SATURN V

__ SATURN
300
364 FT
POLARIS
31 FT LONG —_
200
100 _ATLAS
MINUTEMAN
—
82.5 FT 59 FT
192 IN. . ‘ 70 IN.
0

R
FAM-10148 {45




SPACECRAFT DEVELOPMENT FLIGHT CATEGORIES
MAJOR STEPS TO ULTIMATE MISSION

BP 6 - PAD ABORT

BP 12 - TRANSONIC ABORT
BP 13 - EARTH ORBITAL

BP 15 - EARTH ORBITAL

BP 22 - HI ALTITUDE ABORT
BP Z - HI Q ABORT

BP ZA- PAD ABORT

\@ LUNAR

LANDING
% ELLIPTICAL ORBIT

@ EARTH ORBITS WITH LM

SUBORBIT ~SC 002 - TUMBLING ABORT

SC 009 - SUBORBITAL

SC 011 - SUBORBITAL

BOOSTER - S C COMPATIBILITY

ABORT & RECOVERY

e,
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LUNAR MISSION

TRANSEARTH
COAST
PARKING REENTRY -
o / APPROACH
\\
TRANSLUNAR LUNAR S TRAJECTORY

COAST ORBIT \ “

ORBITAL

== | ASCENT
RECOVERY M A INSERTION

LUNAR LANDING

TRANSLUNAR
INJECTION

TRANSEARTH
LM DESCENT /. INECTION
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APOLLO MISSION PLAN o

MOON AT
EARTH LANDING

ENTRY & LANDING . TRANSEARTH
’ INJECTI
CM/SM ¥/ B on

SEPARATION ﬁ ¢ )
<

RENDEZVOUS

MIDCOURSE
CORRECTIONS

LUNAR LANDING & _ _
LUNAR ORBITAL (X -l %5

TRANSPOSITION ORBIT
& DOCKING INSERTION

TRANSLUNAR

" MOON AT
INJECTION

EARTH LAUNCH



e ASCENT TRAJECTORY

m 500,000

-
- ~

400,000 - \
° ﬁ LES JETTISON

300,000
i

3

A

2ND STAGE IGNITION

200,000

ORBIT ACQUISITION

3RD STAGE IGNITION

/.___\

) 500 1000
RANGE (N M)
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APOLLO SPACECRAFT/3RD STAGE
EARTH ORBITAL CONFIGURATION

b
H
W
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S125AP84499

TRANSLUNAR INJECTION & COAST

12,800 N MI RADIUS
THR AFTER TRANSLUNAR
INJECTION

TRANSPOSITION
{ & DOCKING




TRANSPOSITION & DOCKING sseapsuszsa

& ADAPTER 1 FREE { DOCKING
=\ SEPARATION . % FLY-AROUND & PULLOUT




S47APB44978

_ APOLLO SPACECRAFT
_ TRANSLUNAR CONFIGURATION

EVA HANDLES




RANGER
IMPACTS

QO SURVEYOR

PROPOSED
LUNAR
LANDING

£,
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LUNAR ORBIT INSERTION sseAres00sC

mlk

i

LUNAR ORBIT
INSERTION

INITIATION OF
RETROTHRUST



LM SEPARATION & DESCENT
‘ i}

LM RETRO(3)

Si_ B2 sePARATION




o

M DESCENT AND LANDING  ooo=®

LUNAR PARKING
ORBIT (80 N M)

‘———"'—ﬁ
©750,000 FT 250 N M

ASCENT STAGE

ESCENT STAGE
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LUNAR ORBITAL RENDEZVOUS =

Vi
THRUST FOR
RENDEZVOUS

EARTH

THRUST TO /
CIRCULARIZE

RENDEZVOUS




S76AP845028

LM ASCENT

E s

160 N MI

ASCENT CON FlGURATION

=gl ASCENT STAGE
i!la:") SCENT

\‘\\ \ AR ,, SNy o

= : = “\ = DESCENT STAGE AS = i
B LSRLAUNCH PLATFORM§‘\: — —




APOLLO SPACECRAFT LOR CONFIGURATION '

s |
l’/“\

EVA HANDLES

‘i \ ,

v
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APOLLO TRANSEARTH CONFIGURATION

i ]




TRANSEARTH & ENTRY

ENTRY CORRIDOR

TRANSEARTH
INJECTION

MID COURSE
CORRECTIONS

CM / SM SEPARATION
FAM-1018A (®)



ENTRY CORRIDOR




—

TYPICAL RE-ENTRY RANGES

65ASD10884A

ALTITUDE R ANGE ( THOUSAND N MI) —=
N 2 3
220 |
400
300 %
200 F—%
100 \— ] 'i
L// _ —
)/ = - ‘\ T —




RECOVERY

HEAT SHIELD
JETTISONED
BY 24,000 FEET

o von 9 a2

AFTER

TIME DELAY
DROGUE CHUTES
DEPLOYED- REEFED

o

MAIN CHUTES FULLY
OPENED AFTER BEING

DROGUE CHUTES RELEASED REEFED

AND MAIN CHUTES DEPLOYED .
REEFED BY 10,000 FT

FAM-10098 é&;



"“G” FORCES, LUNAR MISSION, BLOCK I

ASTRONAUT SENSED

20 G'S
4
ENTRY : DESCENT
| | | | DENSE |
8 - ATMOSPHERE L
w7 | BUILD UP |
6 |—PuLL uP—— !IA\ |
L 5 F——f\——GLIDE \ i
04 \ \ —PILOT
D 2 \DEPLOY DEPLOT LANDING,
1 — A
0
100 20 300 400 500 600 700 800 900 1000 1100
TIME IN SECONDS
A a a A A a A a A a a A s & a a A r'y
s 1 2 3 4 5 6 7 8 9 10 1 12 13 M4 15 16 17 18
MINUTES

REF DESIGN REFERENCE MISSION, LED-540-12 dtd OCT 64

!‘"'}.
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STRUCTURES
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APOLLO INTEGRATED STATION & CSM AXIS

BLOCK Il

Xc = 135.8
XA = 1135.8

COMMAND MODULE +Z \__+Y Xc - 83.4

Xs = 355
XA = 993

Xg = 200
Xp = 838

SC LM ADAPTER

XC =0
XA = 1000
SERVICE MODULE

Xp = 583.3

Xp = 502

ST-107A ;ﬁ’
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LAUNCH ESCAPE ASSY st oo

& Q BAl
PiicH  paast ¢ @ BAL,

LA

ACTUATOR

LAUNCH ESCAPE MOTOR

THRUST ALIGNMENT FITTING SOLID PROPELLANT

SATURN V
DAMPER
POWER SYSTEMS &
INSTRUMENTATION
WIRE HARNESS

STUDS &
FRANGBLE NUTS

INSULATION

BOOST

ELECTRICAL
Cpkoegcnvs DISCONNECT
{APEX SECTION) FITIINGS
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BOOST PROTECTIVE COVER

BLOCK Il CSM
RCS PITCH HARD COVER SEAL FIBERGLASS RING
ENGINE PORTS,
RCS PITCH ENGINE PORTS HONEYCOMB CORED-LAMINATED
RCS ROLL FIBERGLASS PANEL
ENGINE PORTS

STATIC

g ; AIR VENT
YAW ENGINE - PR

PORTS o B N RS RouL

0.3" THICK CORK ABLATOR

TRANSITION RING
X. = 81

C
CIM HEAT SHIELD ABLATOR
STEAM VENT
TEFLON IMPREGNATED

8" DIA WINDOW GLASSCLOTH

=Y LAMINATED
FIBERGLASS

YAW ENGINE SILICONE

PORTS

SPONGE SEAL

ACCESS DOOR



COMMAND MODULE EXTERIOR

BLOCK II
DOCKING LES TOWER RENDEZVOUS
MECHANI SM LEG WELLS WINDOW
(TYP 2 PLACES)
FWD HEAT A\
SHIELD \2/ TRV
CREW COMPT (
HEAT SHIELD

CREW ACCESS

HATCH
OPTICS PENETRATION/ CM/SM
UMBILICAL SIDE WINDOW
(TYP 2 PLACES)
2™
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COMMAND MODULE COMPARTMENT

ORIENTATION
BLOCK I
RIGHT HAND LEFT HAND HEAT SHIELD
EQUIPMENT BAY EQUIPMENT BAY 7 WP

INNER STRUCTURE

(FORWARD) .
(RIGHT) +Y Y X« A
(LEFT) ,
FORWARD
COMPARTMENT
+Z (DOWN) CREW COMPARTMENT +7 (DOWN)
LOWER AFT COMPARTMENT

EQUIPMENT BAY

FAM-1001D (@)



COMMAND MODULE AERODYNAMICS

LIFT

LOCATION OF

DRAG HEAVY EQUIPMENT

DIRECTION OF FLIGHT

. "7”' 3
FAM-1511 {9}



INNER STRUCTURE

INNER SHELL (BLOCK )

@ ACCESS CYLINDER ASSY
) )
L

FORWARD LONGERON

< CREW ACCESS
NN HATCH FRAME
\,

%

N
\! AFT SIDEWALL
\ INNERFACE
\ \/ SHEET ASSY
|

FORWARD BULKHEAD N

FORWARD ASSY

)

o

4

b | L arrassemaiy
|
AFT BULKHEAD / ‘
RING — ;/ i
> 3 /
o® <
AFT BULKHEAD INNER - AFT LONGERON
FACE SHEET ASSY -

sT-21 (@}



CM INNER STRUCTURE
BLOCK Il
= FORWARD HATCH

LET ATTACH POINT

CREW ACCESS
HATCH FRAME

ST-278A é&r



COMMAND MODULE HEAT SHIELDS

BLOCK 1I

CREW COMPARTMENT
HEAT SHIELD

yf%"'.
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COMMAND MODULE
ABLATIVE MATERIAL THICKNESS

BLOCK I

2.25 IN, —~a .75 IN.

RELATIVE » -
WIND < .75 N,
A ;

.15 IN,

L5 IN.—

o
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COMMAND MODULE SKIN CONFIGURATION

MAX AT TOUCHDOWN
20°F 600°F

Zl e

BONDED ALUMINUM HONEYCOMB
INSULATION

BRAZED STEEL HONEYCOMB SUBSTRUCTURE
ABLATIVE MATERIAL

af".:.ﬁv
$T-206) E)



CM UNIFIED CREW HATCH 7

BLOCK Il @»;.‘.
UNIFIED <\

HATCH & 6

VENT VALVE

BOTTLE PUNCTURE 1
BOTTLE PUNCTURE 2

.
ST-3408 (4]



FORWARD PRESSURE HATCH

BLOCK Il

COMMAND MODULE TUNNEL PRESSURE

BELL CRANK
EQUALIZATION & INDICATOR VALVE

PLUNGER

ROD ASSY

sr-w(@}



ABLATIVE HATCH

/

RING ASSEMBLY

HANDLE ASSEMBLY
(OPEN POSITION)

HANDLE AS SEMBLY
(STOWED POSITION)

s (@)



PROBE INSTALLATION-DOCKING SYSTEM

DROGUE ASSEMBLY PROBE ASSEMBLY

SN
3
ST-476B fﬁ‘i



PROBE PASSIVE TENSION TIE

Y

+Z.

CORE
(ALUMINUM HONEYCOMB)
BUMPER (FOAM)

o,
oke-oi3a | ¥



GENERAL ARRANGEMENT COMMAND MODULE

A
(T
FWD COMPT HEAT SHIELD i N FWD ACCESS TUNNEL
LA DROGUE CHUTE RISER ATTACH STRUCTURE
FWD COMPT BULKHEAD
ST

LES TOWER ATTACH BOLT

i@

&!5’ i L ! B =
INSULATION %i!&\;

ABLATION MATERIAL

SS HONEYCOMB RENDEZVOUS WINDOW
MAINTENANCE PANELS

AFT COMPT EQUIP AREA ¥ . \ W/ = - 4 RCS ROLL ENGINES
! K B \ [ - el

WIRE
BUNDLE

RCS YAW ENGINES

RCS PITCH ENGINES

POTABLE WATER TANK ls\grmléwm {f“'
: @
R RCS ROLL ENGINE sr-moak q




SERVICE MODULE

BLOCK I

EPS RADIATORS

RED DOCKING LIGHT § -
== ”: FLY AWAY UMBILICAL
SIM RCS MODULE @ T GREEN DOCKING LIGHT
C
EVA BAIL
SCIMITAR ANTENNA

ECS RADIATOR

SPS NOZZLE
EXTENSION

A ~
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APOLLO SM SYSTEMS EQUIPMENT

BLOCK Il

? HELIUM TANK (2)

OXIDIZER TANK (2)
FUEL TANK (2)

FWD BULKHEAD INSTALL
FUEL CELLS

PRESS. SYS PANEL o
\QUJ
o, TANst9 A4
,, - \

Hy TANKS = -
/@" AFT BULKHEAD
: SPS ENGINE

S-BAND HIGH GAIN ANTENNA

@ RCS CLUSTER, HOUSING,

MODULE & TANK ASSY (4)

ST-1300 (@)



SM INSULATION TYPICAL FOR SECTOR IV

ALUMINIZED MYLAR

i

<
‘-U A \[\xssos
R :

NOTE:

INSULATE

OUTER PANEL
BETWEEN THESE
STATIONS ON INNER
SURFACE ONLY

X 203
S 161 (@)



S/M SPS NOZZLE AND HEAT SHIELD

FUEL FILL POINT BEAM 6

BEAM 5 BEAM 1

( \
— X = A0
OXIDIZER FILL POINT
FLEXIBLE BOOT

Xg = 180 SPS NOZZLE EXT
ATTACH POINT

SPS ENGINE

PR
ST-304C{ +)}




CSM & LM COMPARISON

BN | B L B ”

CSM LM

i

D\
_a -
£ ke

©

Fav-103 (®)



LM DESCENT STAGE

FUEL TANK DESCENT ENG INE

WATER TANK

OXIDIZER TANK

ADAPTER B (1 T”“
— \ X 17 1\
ATTACHMENT POINT | | P73 sATreRy storace
e AL BAY
/// ,& OXYGEN TANK

R 7.'
\ = ‘g' HELIUM TANK/CRYOGENIC

o

SCIENTIFIC .-‘\\
EQUIPMENT BAY f/L\ ,

PRIMARY STRUT

LANDING RADAR ANTENNA L/ \J

o~
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LM ASCENT STAGE

DOCKING HATCH

FUEL TANK (RCS)

HELIUM TANK (RCS)

OXIDIZER TANK (RCS)

ASCENT ENGINE COVER

o
FAM-1513 A {(®



LM ASCENT STAGE

VIEW B

GASEOUS OXYGEN TANKS

WATER TANKS (2)

AFT
EQUIPMENT BAY—___

OXIDIZER TANK

ELECTRONIC ,
REPLACEABLE ASSEMBLY <
HELIUM TANK

RN
FAM-1514 A {®)]




SPACECRAFT/LM ADAPTER

PANEL SEPARATION BY
EXPLOSIVE CHARGES

v
W
' .
<, |
M & . il
BN ettt 1"
1 | .
SRR oE “ -
{ 1R o
I :
; o
, li
{ fl [ i
N
chhd R B

P
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SLA PANEL DEPLOYMENT
X

ATTENUATOR NEGATOR SPRING REEL
(8 PLACES) (4 PLACES)

P
ST-3025E { #)]



ADAPTER PANEL SEPARATION LINE

] SEP LINE

s S,
XA = 838 SM AFT / BLAST SHIELD
e mnmin

i ©

EXPLODED VIEW

ST-30358 (@}



LM SEPARATION SYSTEM

BLOCK i

LOWER
UMBILICAL
GUILLOTINE

S }\/ SLA SEPARATION
SYSTEM
viev@ iy Tieoown
ADJUSTMENT

ST-3050A (@)



GUIDANCE & CONTROL n
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GUIDANCE & NAVIGATION
REFERENCE TRAJECTORIES

#* s

FAM-3501C§§}



EARTH ORBIT POSITION &
TRAJECTORY DETERMINATION

-REF
TRAJECTORY

PR
GN-180 ¢




MIDCOURSE POSITION &

av

TARGET AREA

REFERENCE
TRAJECTORY

NEW COMPUTED
TRAJECTORY

COMPUTED
TRAJECTORY SA™
GN-182A ‘.2&.}



GUIDANCE & CONTROL FUNCTIONS

GNCS

¢ POSITION

e TRAJECTORY

e VELOCITY

e ATTITUDE

SCS

RATE CONTROL

ATTITUDE CONTROL

DISPLAY

MANUAL CONTROLS

RCS SPS
® ROTATION e MID-COURSE
ROLL CORRECTIONS
PITCH
YAW
e TRANSLATION * PLANE
) O 4 CHANGES

ACCELERATIONS

* LUNAR ORBIT
INSERTION

® TRANS-EARTH
INJECTION

FAM-35008 ’;&



’/

PANELS —

COUPLING
DATA UNIT

GUIDANCE, NAVIGATION,

$865D107938

AND CONTROL SYSTEM

N\ joprics
EYEPIECE STOWAGE ASSEMBLY
_ SIGNAL CONDITIONER
N 7Y ASSEMBLY MO
(1pe W d
I W\ SCANNING T
T N\ e )
S Q"’gq’\" INERTIAL |
[ \EpallHas MEASUREMENT — :
iy UNIT
e POWER o
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STABILIZATION AND CONTROL SYSTEM
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GYRO
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G&C AND APOLLO SUBSYSTEMS
INTERFACE

ELECTRICAL
POWER
SUBSYSTEM

PROPULSION
SUBSYSTEMS
ENVIRONMENTAL (RCS & SPS)
CONTROL
SUBSYSTEM GUIDANCE AND

CONTROL
SUBSYSTEMS

A
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e

P4l SEQUENTAL EVENTS

7

SUBSYSTEM CONTROL

_MAIN DISPLAY
AND CONTROL PANEL
I

COMMUNICATIONS
SUBSYSTEM

CREW
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CSM GUIDANCE & CONTROL

___VEHICLE DYNAMICS
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PGNCS EQUIPMENT

OPTICS ASSEMBLY

AIN PANEL DSKY

tMu
NAV BASE

SIGNAL CONDITIONER

PIPA ELECTRONICS
ASSEMBLY

COUPLING DATA UNI

POWER SERVO

INDICATOR CONTROL PANEL
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INERTIAL MEASUREMENT UNIT

INTERNAL MOUNTING
ASSEMBLY

MOUNTING
POINT (4)

Tan
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SCS FLIGHT HARDWARE

BLOCK I

GIMBAL POSITION/
FUEL PRESSURE INDICATOR
(GP/FPI)

ATTITUDE SET CONTROL PANEL
(ASCP) FLIGHT DIRECTOR
ATTITUDE INDICATOR

(FDAI11, FDAI 2)

ROTATION

THRUST VECTOR POSITION CONTROL
ON-OFF CONTROL SERVO AMPLIFIER (RC1, RC2) TRANSLATION CONTROL
(RJ/EC) ﬂvu) (rC)

GYRO ASSEMBLY
{GA1l, GA2)

i
" ELECTRONIC DISPLAY ASSEMBLY GYRO DISPLAY COUPLER SCS-2010C {@}
(EDA) (6DC)



G&C EQUIPMENT LOCATION

EYEPIECE
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ROTATION CONTROL .,

PUSH TO TALK SWITCH PARAMETERS

Yc
/ + PITCH

PITCH PIVOT
(PALM CENTERED)

4.0

TRAVEL PRIOR TO SWITCH ACTUATION

TRAVEL TO HARDSTOP
MAXIMUM TORQUE

ROTATION CONTROL PARAMETERS

Xc‘ 1

ROLL PlVOT/\
YAW PIVOT

Zc

00
). +ROLL

8.0° MIN
5.0° MAX
1.0 POUND INCHES

HARD STOP

DIRECT SWITCH ACTUATION
SOFT STOP

BREAKOUT SWITCH ACTUATION
CONTROLLER LOCK TO ARM

DISPLACEMENT
1L 50, 50
~]L0°
10£1°
15+ 0.5°

50, 0°




TRANSLATION CONTROL

17°

cw

o 0
CW_& CCW_CONTROL MOTION LIMITS

17
CCWA‘Y
HARD STOP, DETENT & SWITCH CLOSURE 17°+2°

FORCE INTO DETENT 15¢5.0 LB INCHES
OUT OF DETENT 6 LB INCHES MIN

TRANSLATION CONTROL MOTION LIMITS (+ OR - COMMANDS)
MECHANICAL STOP - 0.5 £0,075 ARC INCHES

SWITCH CLOSURE - 0,375 *0.025 ARC INCHES -
-0.075 7

FORCE - L5+ 0.33 POUNDS

o
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GYRO
DISPLAY
COUPLER

SIC ANGULAR
RATES

oYRO
ASSEMBLY
'NO. 2

G & C ATTITUDE REFERENCE

BODY RATE
INERTIAL
COUPLING
DATA
uNT
g
INERTIAL & \"W\‘
@EASUREMENT /2 2| s

UNIT

ATTITUDE
SET

MU
TOTAL
ATTITUDE

GDC-TOTAL ATTITUDE -

ATTITUDE ERROR 1

ENTRY, MONITOR SUBSYSTEM

DISPLAY ANGULAR
RATES

BACKUP RATE

BMAG ATTITUDE
TRRORS  ~

ATTITUDE
ERROR

ANGULAR VELOCITY

ATTITUDE ERROR

=3
i

ELECTRONIC
DISPLAY
ASSEMBLY

TOTAL ATTITUDE
ATTITUDE ERROR

CONFIGURATION

LOGIC TO ASSEMBLIES

ROTATION
CONTROL

COMMAND
MODULE
COMPUTER

DISPLAY
KEYBOARD

FUGHT DIRECTOR
ATTITUDE INDICATOR
NO. 2

FLIGHT DIRECTOR
ATTITUDE' INDICATOR
NO.1

MAIN
DISPLAY
CONSOLE

S
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G&C ATTITUDE CONTROL

SEQUENTIAL
EVENTS —> DIRECT ULLAGE
R AnSLATIoN CONTROL
SUBSYSTEM
m CCW SW (MAN ABORT) J
TRANSLATION COMMANDS
CW SW
RATE OR
GrRo Anklo]:{]m —————— 0
ASSEMBLY a ER res !
NO.1 | ‘ |
= | |
L; ]
| U ! 3
| |
I
RCS ON-OFF _AJVW\__ |
oYRO ROTATION [—28VDC,
ASSEMBLY P RATE = onLY s

e ] § il

REACTION D
) ELECTRONIC JET ENGINE
o N
MANUAL PROP. CONT B AssemaLY
rds=s -
| 77 BREAKOUT SWITCHES
Y DIRECT RCS COMMANDS
MANUAL SWITCHING INPUTS
FOR CONFIGURATION LOGIC

AND ENABLING FUNCTIONS
ROTATION CONTROL

T0 ALL ASSEMBLIES
| TRANSLATION CMDS & CM( ENABLING
O

MIN IMP CMDS

MIN
IMPULSE INERTIAL COUPLING

CONTROL DATA UNITS

ATTITUDE

COMMAND
MODULE
COMPUTER

o INERTHAL
MEASUREMENT
~ UNIT
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G & C THRUST VECTOR CONTROL

DISPLAY E% [
KEYBOARD | ==
auoono
S

!gnnnun:!
2000053

SCS AUTO THRUST OFF

THRUST ON-OFF
ROLL ATTITUDE CONTROL

OPTICAL COUPLING

MIVC COMMANDS -
MANUAL GIMBAL TRIM j l I
SERVO AMPURIER, ACTUATOR POSITION

SCS AUTO TVC COMMANDS

SPS
GIMBAL
POSITION
MANUAL GIMBAL TRIM
MANUAL SWITCHING INPUTS
FOR CONFIGURATION LOGIC

LECTRONIC DISPLAY ASSEMBLY AND ENABLING FUNCTIONS TO
ALL ASSEMBLIES

GURBAL POSITION/ FUEL
TRANSLATION PRESSURE INDICATOR
coNmotL SWITCHING

LOGIC NPUT ko1AnON

CONTROL

scs-mn(f@;‘)



FLIGHT DIRECTOR ATTITUDE INDICATOR

ROLL
+ANGULAR VELOCITY-
+ATTITUDE ERROR-

PITCH & YAW
INDEX

ROLL INDEX

4 B 0

ATTITUDE } ANGULAR

ERROR . VELOCITY

i + H +

EULER ATTITUDE ON BALL \
PITCH - 6 = 014°
- Y= 3
- ¢ =330°
ROLL TOTAL

ATTITUDE SCALE

ALL POLARITIES INDICATE

VEHICLE DYNAMICS

YAW
+ATTITUDE ERROR-
+ANGULAR VELOCITY-
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ENGINE LOCATION

SM RCS MOTOR (4 SETS)

SPS

FAM-1015 { 4]



S/M REACTION CONTROL SYSTEM

PURPOSE: PROVIDE POWER FOR ATTITUDE AND/OR TRANSLATION

CONTROL AFTER BOOSTER SEPARATION UNTIL C/M AND S/M SEPARATION
TYPE OF SYSTEM: NON THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC PROP-
ELLANTS AND RADIANT COOLED THRUST CHAMBERS.
SYSTEM DESCRIPTION: FOUR INDIVIDUAL SUB-SYSTEMS

EACH SUBSYSTEM CONSISTS OF A SEPARATE PROPELLANT
FEED SYSTEM AND FOUR THRUST CHAMBERS

PROPELLANTS - INHIBITED NITROGEN TETROXIDE AND MONOMETHYL HYDRAZINE
SYSTEM CONTROLLED BY CMC OR SCS WITH A MANUAL BACK-UP

CAPABILITY

SECTOR VI
QUAD A

SECTOR 11
QUAD B
FWD
X T~
-Y
-X AFT

SECTOR V
QUAD D

SECTOR 111 ]

QUAD C -y +Z

.f‘\‘.
P-6000A {4}



SM RCS PANEL ASSEMBLY QUAD B&D




SM REACTION CONTROL SUBSYSTEM (QUAD A)

MBC-2
PRIMARY PROPELLANT Y ON
OFF
™ =
MAIN AN NEG
BUS 8 BUS B BUS INDICATOR
PROP I PRIMARY OXIDI2ER
150 g OXIDI ZER TANK T OXIDIZER
Yamg o HEATERS ORAIN 1SOLATION
Hoc-s I AMNB P15 VALVES (2) -
OX LINE PRESS
PRESSURE A-SRST33P
MOC-2 VENT TP13 3 OXIDIZER B-SRS780P
A-SAMST [T VENT :
HELIUM A o . C-SR3820P
" 8-SAM9T 019 D -
NO. 1 . 2 osm 0-SRS821P
C-SAdS00T
. || NEG INLINE S
—_—_— 0 Shasit ol J8us FILTERS @)
M OFF 0X TEMP OX1DIZER
NEG ' 4 VENT TP23
fopd P11
INDICATOR MDC-2
PACKAGE
MOC-2 & TLM REGULATORS | Q— B
HELIUM TEMP/ SECONDARY  OXIDIZeR il cip)
PRESS RATIO OXIDIZER FILL & U & M PACKAGE
A-SRS025U TANK DRAINTP2L o g‘ﬁg TEMPERATURE
B-SRS0260 £ PRINARY CW +R OXIDIZER A-SR5065T
C-SRSE21U ™, FUEL TANK ﬂ == Alees 8-SRS066T
o-skstzsu il 7 8 C-SR5067T
G |% D-SR5068T
| MDC-2 & TLM [ MDC-2 & TLM
HELIUM
MANIFOLD
A-SRST29p TPE RFILTERS o A-SAdSET
B-SRS776P * B-SA45031 > 918
HEL C-SRS817P *C-SAS0T FUEL % - ol
TEMP[T] Rsoolp D-SR5¢30P *#0-SA4505T VENT NEG FUEL LINE PRESS
[#%A- SR 3 spopp O FUEL TEMP P20 ] BUS A-SRST3TP
[2#8-SRSOUT ¢_cpsomp 1P ™ fuEL QJ 8-SRS5784P
#*C-SRS01ST o 9 1o VEL 1 ez C-SRS822P
D-SRS004P VENT
[**0-SRS016T ppc- p FURL D-SR5823P
MDC-2 ‘1 ISOLATION ™
o, &Tm ] F VALVES (@
t——s—nNoRMAL | .
OFF o =
MDC;‘ZO HELIUM A i <ECONOARY ” B
- r FUEL TANK H
|31 FUEL  NEG RY
h FILe & BUS =
cm INDICATOR DRAIN
. PRESSURE
NEG MDC-2 SM NEG BUS VENT TP14 MDC-2 SECONDARY PROPELLANT * TLM CSM 101 OMLY
8US YON e
- -~ TLM ONLY CSM 101 AND 102
NEG B & MDC-2 & TLM, 103 AND SUBS
BUS INDICATOR ¢ *CSM 103 AND SUBS

s { #)




CM REACTION CONTROL SUBSYSTEM

MDC-2 & TLM
CROO0IP
PRESSURE
TRANSOUCER

0

SYSTEM 1
SYSIEM A"

T eLiom
FILL AND
DRAIN
P51

SYSTEM 2
SYSTEM "B

PROPELLANT FEED SUBSYSTEM A&B

TPgS FUEL SQUIB 17
HELIUM PRESSURE gy pass VALVE FUEL
PROTECTIVE RELIEF VENT veNT
CVER ALVES
PA... SYSTEM A" P8
PRESSURE FUELSYSTEM | FUEL FHL
TRANSDUCER CRODSP TLM. & MDC-2 AND DRAIN
HELIUM R BOARD
E m INTERCONNECT ove =
SQUIB VALVE
CROODGP MDC-2 & LM SYSTEM 2 P17
Py 't SYSTEM "8" FUEL
P13
TPI5 P23

SYSTEM "A"

hdeses L)
CROLIP OXIDIZER TPes
MC-2 & TLM SYSTEM |

MDC-2 & TLM SYSTEM 2 OXIDIZER FILlp
CROOLZP SYSTEM "B AND DRAIN TPl6
SYSTENZ HI
HELIUM [ OX$0IZER Ll

SYSTEM'B"

0XIDIZER

1l
VENT OXIDIZER SQUIB VENT ¥P22

Tel4 BYPASS VALVE

+CSM 161 ONLY, 61 SECONDS
++CSM 104 AND SUBS
oo ws DELETED ON CSM 104 AND SUBS

MAIN  MAIN
8US A Bui A M
PROP SMRCS
150 rearers  NEG
:L:?;”w MNA o 8 MNA 8uS
1SOLATION hsid
VALE T8 TPT1 PROP A
2 SWITCH
MDC-2
PROPELLANT ON p'q 0FF
SHUTOFF
VALVES FUEL
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sQui3
VALVE
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8US
7 P2t
e




CM REACTION CONTROL ENGINES
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+P 3
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SYS 1
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geee
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] FROM SYSB
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CM RCS ENGINE

FUEL VALVE CRES STEEL SHELL

JTA REFRACTORY
! THROAT INSERT

ONE PIECE oL —ig
TRIMMING

ORFICE &\ -«,gmmﬂl -1

nl et ‘ll

-

FILTER

'ﬁtlm.u'
Hh=

’ ) 3 ! e —— _— = ,, s
2l . ABLATIVE SLEEVE "

GLASS WRAP

OXIDIZER VALVE .

(ROTATED 90° AND SECTIONED) TR69 CUSHION
ABLATIVE MATERIAL ASBESTOS WRAP
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SERVICE PROPULSION SYSTEM

OXIDIZER SUMP TANK
(SECTOR 2)

3

ECTOR
+y XIDIZER
STORAGE x
/
SECTOR 4
SECTOR 5
FUEL SUMP HELIUM
TANKS
-z FUEL STORAGE TANK
{SECTOR 6)
TYPE OF SYSTEM: NON-THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC PURPOSE:  PROVIDE THRUST FOR MAJOR
PROPELLANTS AND ABLATIVE CHAMBER WITH RADJANT VELOCITY CHANGES AFTER
COOLED NOZZLE EXTENSION. BOOSTER SEPARATION UNTIL
C/M SIM SEPARATION. IN
SYSTEM DESCRIPTION:  ONE SYSTEM CONSISTING OF A PROPELLANT FEED ADDITION SUPPORTS S/M ABORT
SYSTEM AND ONE ENGINE AFTER THE LAUNCH ESCAPE

TOWER HAS BEEN JETTISONED.
PROPELLANTS - INHIBITED NITROGEN TETROXIDE AND BLENDED HYDRAZINE (50% UDMH
& 50% HYDRAZINE)

SYSTEM CONTROLLED BY CMC OR SCS WITH A MANUAL BACK-UP CAPABILITY {m»,‘
P-5078A 1\'®) ;

~



SERVICE PROPULSION SYSTEM

PROPELLANT FEED

et - TORYST ON-0FF(S3A3) " - TARNST N-86F (S31A3) s
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PONT SENSOR
(TYP 4 PLACES)
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u
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SERVICE MODULE SECTORS

QUAD A |

SECTOR 6

QUAD B

QUAD D ‘

VIEW LOOKING FORWARD
FROM AFT BULKHEAD SECTOR 3




SPS ENGINE PROPELLANT FEED

PRINARY

W, FLL SECONDARY
& .
(2 puages) (- TS Al o, LSTeE NS
ANIECTOR PRE-VALYE . [ s
PLACES) NI s seiows BALL VALVE
ORIFCE (2 PLACES) LL] (4MACES) (8 PLACES) SPOT pcsany
REGULATOR PACKAGE %T\ e e FUEL SEML A
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RELIEF VALYE &3
{2 PLACES) =2
L0 BALANCE SRIFKE
FLOW CONTROL
& TRIN ORIFICES e TN =
18 PLACES) . e
2 1
3 3 e TN
v a3
&)
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(# PLALES) ACTUATOR WD PASITION POTS.
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B3 wie
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SPS ROCKET ENGINE

AJ10-137

152, 82"

111

[
p-1000¢ {®)

l 94.4
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STRUT 44
"I ! ,‘-|-l -j = - = = = - - -
\ T THRUST CHAMBER

GIMBAL RING THRUST MOUNT
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TELECOMMUNICATIONS
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COMMUNICATIONS SYSTEM

MISSION REQUIREMENTS

DATA COLLECTION

CREW STATUS
SYSTEM STATUS

¢ VOICE

o TV

o TRACKING

e RECOVERY BEACON
e UP DATA

e TAPE RECORDER

P
FAM-4501 {@®)



TELECOMMUNICATIONS EQUIPMENT

LOWER EQUIPMENT BAY BLOCK Il

PULSE CODE MODULATION TELEMETRY

UNIFIED S-BAND
IGNAL CONDITIONER

TRIPLEXER

@)

VHF AM

[ol=]
VHF BEACON

RF SWITCH
HF TRANSCEIVER

PREMOD PROCESSOR

3]

AUD10 CENTER

ENTRAL TIMING (BEHIND)

UP DATA LINK & UDL RELAY
DATA STORAGE
-BAND POWER AMP

P
co-2006 L. ¥}



COMMUNICATIONS MODES

—————

UP-DATA & VOICE

TM, VOICE _
RENDEZVOUS
RADAR
VOICE
VOICE & RECOVERY n
BEACON N L
RN, =
* ,'JI" o -
TV, VOICE & \ o
BIOMED Gk
DATA =T
T
/l—/ — S
.
S— /’\ e
— L\\)_“—_
o~
e
N
—
-

P
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COMMUNICATIONS SYSTEM
BLOCK I

PLSS
ANTENNAS
2-KMC
[ ANTENNA HIGH GAIN (NOT SHOWN)
ANTENNAS

RENDEZVOUS
RADAR
ANTENNA
(NOT SHOWN)

2-KMC OMNI
ANTENNAS (4)

VHF OMNI ANTENNAS
(2) 180° APART

o
FAM-4507A {2




BLOCK Il S-BAND
HI GAIN ANTENNA

SOLAR RIB
REFLECTORS
231" DIA

FEEDHORNS
10° OFFSET

s
CD-2001C i@f




TV CAMERA LOCATIONS




TV CAMERA LOCATIONS




APOLLO TV CAMERA

- | L
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APOLLO TV CAMERA
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U 0

CSM COMMUNICATIONS RANGES
BLOCK II

VHF OMNI
VOICE

2KMC OMNI
DOWN VOICE

UP-DATA
BACKUP VOICE &
EMERGENCY KEY

™ (LOW BIT RATE)
™ (HIGH BIT RATE)

2KMC HIGH GAIN
UP-DATA, UP-VOICE
DN VOICE, DN TM PRN

TV NEAR
EARTH &
DEEP SPACE

~2,600 NM
=3, 8000 M
220 KM
A 200 KNM
~ 22, 000 M Y
WIDE BEAM
MEDI
dm Beam NARROW BEAM
L +— | eep space sLinD
AREA FOR 85' ANT. /\/" MOON
a // LUNAR OPERATIONS:
VHE. VOICE, CM-LM
— | RENDEZVOUS RADAR /
. TRANSPONDER, CM-LM
HIGH GAIN ANTENNA
I~ OPERATIONAL (2500) A |
4 46 80 20 300 4 5 120 210

RANGE FROM EARTH'S SURFACE IN NAUTICAL MILES (THOUSANDS)

)
7

°,
Siniie?”

CD-74E *




NEAR EARTH COMMUNICATION MODES

VHF
VOICE (AM) B, U.

S-BAND

v
RANGING
M
VOICE
UP-DATA

S-BAND
TRACKING



(D)ReCORDING Lm PeM

LEM-CSM VHF/AM DATA REC

THROUGH VHF/AM
XMITTING RECORDED LM
PCM THROUGH "'S'' BAND/FM

—————> EARTH

CD-20898 (@)




S-BAND GROUND STATION GEOMETRY

!
|
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~~__~ OVER LAPPING
4000 MI. V-~ < COVERAGE
// \\

~
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MADRID

OVERLAPPING

COVERAGE AR
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S-BAND GROUND STATION REQ

100 MILE C 6 = 4000
ORBIT . 4100
ox 12°
2 0x24°
360°

T 15 STATIONS

100 MILES

.....




LATITUDE

BLOCK | & Il MSFN S-BAND STATION LOCATIONS

100 120 140 160 180

200 220

320

340 0

20

40

60 80

INSERT
sHIPO

ON

M

MAHAMA R
PAWATI ISMNDW ANTIGu|\
. {
INJECTION | " m asciRision
SHIP A\ S e
L / \?__‘_ J QI SN P W A e -
CARNARVON
| b/\,éycmum
f 7
.
NOTE: SINGLE CAPABILITY STATIONS CAN SUPPORT ONE SPACE VEHICLE IN
KEY: % - 85 FOOT STATION (DUAL) TRACKING MODE AND RECEIVE AND PROCESS TWO PCM TELEMETRY
L A- 30 FOOT STATION (DUAL) BIT STREAMS, DUAL CAPABILITY STATIONS - CAN SUPPORT CONCURRENTLY {60
© - 30 FOOT STATION (SINGLE) TWO SPACE VEHICLES IN TRACKING MODE AND RECEIVE
O - 12 FOOT STATION (SINGLE) THREE PCM TELEMETRY BIT STREAMS (PROCESSING TWO)
S e Sttt SR poos R Sy EEET) Cits (bl Uo7 ( | CEETR COTPS PPN Ty Gt U it e
100 120 140 160 180 200 220 240 260 280 300 32 340 0 2 40 &0 8
LONGITUDE

>
O™



MSFN S- BAND IMPLEMENTATION SCHEDULE

z
Slen 1966 1967
STATION EHELE
28% (Ew
SZ<(ER |y 1 ofn{ojufemlalm[s]slals|ofn]p
w O < v
CARNARVON @0 30
BERMUDA I. S 30 A
HAWALI ]. D 30
KENNEDY |. [} 30 ||
TEXAS ®s 30 A |
GUAYMAS Y 30 A
GUAM @0 30 A N
ASCENSION  |@p | 30 A n
ANTIGUA s 30 [ ]
CANARY s 30 A
GRAND BAHAMA s A L 'Y
GOLDSTONE ) & Fy |.|
CANBERRA ) A
MADRID D A ®
INSERTION SHIP s 30
INJECTION SHIP D 30
INJECTION SHIP D 30 [ |
REENTRY SHIP s 12 ]
REENTRY SHIP s 12
8 INSTRUMENT- I '
ATION AIRCRAFT
COMPLETE INSTALLATION AND CHECKOUT A COMPLETE SYSTEM simutaTion_— [l e
FULLY OPERATIONAL-MANNED MISSIONS o co-20118 { ZQX;




COMM EQUIPMENT /MISSION PHASE

LAUNCH LEM TRANS-

EARTH TRANS- DESCENT | EARTH
PRE- ORBIT LUNAR LUNAR LUNAR INJECT | DESCENT
LAUNCH TRANS- | FLIGHT ORBIT EXPLORE TRANS | LANDING
LUNAR 4000 M1 LEM EARTH | RECOVERY

INJECT. ASCENT FLIGHT

S-8AND - |

voice HARDLINE VHE/AM® S-BAND S-BAND S S-BAND fl'::/':z

v HARDLINE $-BAND $-BAND S-BAND S-BAND S-BAND

HARDLINE 5-BAND ~ S-BAND

BIO MED S~BANDS S-BAND VHE/AM: S-BAND VHF/AMS S-BAND

UP-DATA | HARUNE S-BAND S-BAND S-BAND S-BAND S-BAND
DWN- HARDLINE S-BAND $-BAND S-BAND S-BAND $-BAND
DATA $-BAND*

RANGING

BEACON

* BACKUP MODE
+ LM-E V.A. COMMUNICATIONS



AUDIO INTERFACES

BLOCK I foan

Y

S-BAND OMNI

VOICE

SWITCH

2106.4 MC

'

2281.5 MC

VOICE BU

TRIPLEXER
10006 MC
msmct tmmc
HF [ VHFIAM VHFI M
XCEIVER A B

Lem

VOICE ™

EVA PCM

d  D—fcommamoer}— VOICE/BIO
b d ACP
_—
IC VOICE T0 DSE
ﬂ— M e S-BAND DWN VOICE _} pee mopyLaTION PROCESSOR
pILOT AUDIO | S-BAND UP VOICE
RELAY T,\r ACP ks CENTER
— CM IC, LEM VOICE
(EVA VOICE)
LM je—]
PILOT DATA STORAGE
| acr | EQUI PMENT
RELAY

PB AUDIO

S-BAND
XPONDER

S-BAND
FM XMTR

TRI-
PLEXER




ELECTRICAL UMBILICAL (COMM CABLE)

BLOCK Il

PERSONAL COMMUNICATIONS
ASSEMBLY

| LEFT HAND
FORWARD
CWG ELECTRICAL S EQUIPMENT BAY
ADAPTER [—’] ]
v N |

CONSTANT
WEAR GARMENT

ELECTRICAL
UMBILICAL ASSY
(COBRA CABLE)

5 (@)



UP-DATA LINK

(BLOCK 1))
$-BAND RCVR
CENTRAL TIMING
i EQUIPMENT
70 K¢ RESET &
DISCRIMINATOR TIMING PULSE
TRAINS
P —
owp  [DATA il
JOUCEBUL o aunio center CMC DATA COMMAND
MODULE
COMPUTER
ACCEPT,
INTERFACE T ﬁ
SUB-BIT & ACCEPT BLOCK
DETECTOR [ ] BUFFER 4
STORAGE @ [
DECODER [
RTC MOCK
RELAY VALIDITY
| ASSEMBLY e PCM
(32 RELAYS) DATA RATE
POWER
SUPPLY
EXTERNAL uoL FL
RICS RESET FLIGHT BUS  gys
(NOT IMPLEMENTED) 28voC

—0

CB10 |i l
5A

)



DATA INTERFACES

BLOCK Il

RECOVERY

savnion &

) elelel

saumcn s

VHF OMN1

HI GAIN

S-BAND OMNI

;__IﬂTCH
[ mom

S-BAND
XPONDER

‘_—_//

LEM
VOICE LEM
1024 KC EVA PcM
IN 3 VOICE/BIO)
512 KC
TIME CODE| cps
START STOP PCM (R
DIGITAL SERIAL EVA VOICE/BIO
PRECOND_ANALOG UP-DATA
DIGITAL
ANALOG PRE MODULATION
SCE PROCESSOR
VALID
om ™ S v . DSE, SCI, TV
wielele) e
i (RIT AUX)
o v oM 1C
LEM | Lem 1C
35C PCM | (EVA
= VOICE) o o

Cl

o

Tmot

8IT RATE CLOCK
(FROM PCM)
CM PCM
@)

DATA STORAGE EQUIPMENT ||E|E|
e[@e

S-BAND
M XMTR

YAVAVAVAY

BICICIC

[ole]

2212.5 MC

ot
CmarT g ok ¢

CD-2041-28 i@}



TELECOMMUNICATIONS SYSTEM

BLOCK H

w7
ANTENNA Y @)Y’ ANTENNA
I

=

BIT RATE TIMING

206.8 MC PLSS
MSFN, EVA & L
LM VOICE Vi
TRANSMITTER UP-DATA L+ 10 PcM
PiT RECEIVER LINK AMPLIFIER
®- T s |25 Mg | 21068 mc
—————————— TRANSMIT | 2287..
LM DATA o TRANSMIT | RECEIVE
UP VOICE & DATA
PTT UNIFIED
®' “““““““ AUDIO VOICE S-BAND
EMERGENCY VOICE EQUIPMENT
CENTER PM FM
PTT
®_ ___________ a DWN VOICE PREMODULATION |REAL TIME VOICE & DATA
PROCESSOR
P VOICE
HEADSET Y |REAL TIME ANALOG DATA,
RELAY STORED DATA & VOICE
KEY VIDEQ
v VIDEQ
CAMERA
ANALOG NRZ DATA
DATA  ["pcm 512 KPPS PeM
STORAGE NRZ DATA TELEMETRY
EQUIPMENT EQUI PMENT

IPPS

TV UMBILICAL

512 KPPS

V \/

VHF

R/
FAM-4508C {A’)




SEQUENCING

FAM-30058 { 4 | n



SECS

MAJOR COMPONENTS (BLOCK II)

DISPLAYS AND CONTROLS
ENTRY * 2 PYRO
& PIL BATS
BATS ? ARB
AB,C A
> MASTER
EVENTS
FUEL SEQUENCE
CELy "I  CONTROLLER 3
EARTH
LANDING
SECS SEQUENCE
‘ I gy CONTROLLER
SERVICE REACTION LM LUNAR PYRO
MODULE CONTROL SEPARATION DOCKING CONTINUITY
JETTISON SYSTEM SEQUENCE EVENTS VERIFICATION
CONTROLLER CONTROLLER CONTROLLER CONTROLLER BOX

N
SEQ-501B (@)




LAUNCH ESCAPE SYSTEM &
BOOST PROTECTIVE COVER

PITCH CONTROL MOTOR
BOOST PROTECTIVE

JETTISON
MOTOR

LAUNCH ESCAPE
MOTOR

.
FAM-3017 {®)]




TOWER SEPARATION SYSTEM

S, —FRANGIBLE
L
C els D —=—WASHER
PARACHUTE

RISER
PROTECTOR

SPRING

4
~——STUD

SEQ-519 (@}

BRSPS |




ABORT VEHICLE MECHANICS

DIRECTION OF
ABORT

CG OF ABORT VEHICLE AT LAUNCH

CG OF ABORT VEHICLE AT BURNOUT

CG OF COMMAND MODULE ONLY @

CG OF LET

f
_ e N

NG

12> -7

4

(MOVES OUT ~ I')

f"
FAM-3009A {(®))




=24

€32 _

Sy

== W
w225 23 (@

=] = '
20 Soex MC -
28% nE g
258 a8 :

UMBILICAL

HF RECOVERY
ANTENNA

SEA RECOVERY

TES

UNDER MAIN PARACHU

UPRIGHTING BAGS
3 PLACES

ELS EQUIPMENT
(BLOCK It )

PARACHUTE

PARACHUTE

RISER
PROTECTOR




FORWARD HEATSHIELD ATTACHMENT
o0 20 & THRUSTER ASSEMBLY

FITTING
CYLINDER

ROD END

ROTATED 150°

! ST-590A {@}



EARTH LANDING SYSTEM PARACHUTES
®

R PILOT CHUTE

DROGUE CHUTES (2)
CONICAL FIST RIBBON TYPE MAIN CHUTE BAG

MORTAR DEPLOYED
(REEFED FOR 8 SEC)

13.7 FT DIAMETER
1.0 FT NOMINAL
INFLATED DIAMETER PILOT CHUTES B3}
RING SLOT
MORTAR DEPLOYED MAIN CHUTES @)
7.2 FT DIAMETER
6.0 FT NOMINAL RING SAIL
INFLATED DIAMETER DEPLOYED BY PILOT CHUTES

(REEFED FOR 8 SEC)

8.5 FT DIAMETER

77.0 FT NOMINAL
INFLATED DIAMETER

SEQ-520 (@}



ey,

REEFING LINE CUTTER INSTALLATION
REEFING LINES "

REEFING LINE CUTTER

SUSPENSION - Z
LINE -

Y %‘-.v
SEQ‘75 i.'\\/* ;



UPRIGHTING SYSTEM
3 BAG SYSTEM

V/' ;:
STABLE I

(APEX DOWN) FWD
HATCH

FLOTATION STABLE |
BAGS (APEX UP)

Ty
sT-650C {(®)



EARTH LANDING SYSTEM

NORMAL SEQUENCE

DROGUE CHUTES
REEFED\

DROGUE CHUTES
DYSREEFED

® X\

L APEX COVER JETTISONED AT 24,000 FT
+ .4 SEC T
2. DROGUE CHUTES DEPLOYED AT 24,000 FT

g‘\APEX COVER

+ 2 SEC (REEFED FOR 8 SEC) (TLm)
3. DROGUE CHUTES DISREEFED
4, PILOT CHUTES DEPLOYED & DROGUE

CHUTES RELEASED AT 10, 000 FT (TLM}
5. MAIN CHUTES DEPLOYED AT 10,000 FT

(REEFED FOR 8 SEC)
6. MAIN CHUTES DISREEFED, VHF

RECOVERY ANTENNAS, & FLASHING

BEACON DEPLOYED
7. MAIN CHUTES RELEASED & LM PRESS.

PYRO VALVE CLOSED AFTER TOUCH-

DOWN (TLM}
8. HF ANTENNA DEPLOYED M
MAIN TOUCHDOWN VELOCITIES:
CHUTES 3 CHUTES - 30.5 FT/SEC

DISREEFED

P
SEQ-547A {@ )



ABORT DESIGNATIONS
BLOCK Il - MODE 1

SPS OR SM
995 K TOWER JETTISON ABORT AREA (MODES 2, 3 & 4-
- T AFTER TWR. JETT. TO
NORMAL CSM/LV SEP.)
* MANUAL
MODE 1C INTERVENTION
100 K' ———
* CREW INDUCES A
+ PITCH RATE OF 5°/SEC (MIN)
MODE 1B
T+42 SEC—
MODE 1A

PAD
SEQ-958( + ]




PAD TO =30,000 FT LES ABORT

ELS ARMED

TOWER, BPC, DROGUE CHUTES
AND DOCKING DEPLOYED
RING JETTISONED (16 SEC)
{14 SEC)
CANARDS
DEPLOYED
PC (11 SEC)
MOTOR
IGNITED
10 42 SEC
AFTER MAIN CHUTES
LIFT-OFF DEPLOYED
LE
MOTOR
IGNITED \
( Wh
(\‘(L¢ )}/))
"4 W7~ "
i~ & N »
N ’ ‘

‘ l sec-suns (@)



= 30,000 FT TO TWR JETT LES ABORT

CANARDS
EFFECT & DAMP
ELS ARMED TURN-AROQUND
(14 SEC) MANEUVER
CANARDS BELOW MACH 3.8
DEPLOYED

{11 SEC)

TOWER, BPC,
AND DOCKING
RING JETTISONED
AT 24,000 FT

LE
MOTOR
IGNITED
v
P
¢ APEX COVER
K f JETTISONED AT
¢ 24,000 FT
N +.4 SEC

SEQ-5468 (@;}

)
I
)



ELECTRICAL POWER

FAM-2008 { #}




ELECTRICAL POWER SYSTEM
BLOCK I

FUEL CELL MODULES o~

OXYGEN TANKS
HYDROGEN TANKS

EPS RADIATORS

T
FAM-20058 ()



ELECTRICAL POWER SYSTEM

FUNCTIONAL DIVISION

POWER SOURCES

e D.C. SYSTEM

FUEL CELL MODULES (3)
BATTERIES ()

e A.C. SYSTEM
INVERTERS (3) )

POWER DISTRIBUTION
e D.C. BUSSES
e A.C. BUSSES

SPECIAL CIRCUITS

e BATTERY CHARGER
® PYROTECHNIC BATTERIES (2)

e S/M JETTISON CONTROL

PN
FAM-203A{'®) ]




CRYOGENIC STORAGE SYSTEM

| o CONTAINER | USEABLE | TOTAL USEABLE
0 INCONEL (@ | 3201BS (ER) 640 LBS
Hy TITANIUM @ | 28BS (EA) 56 LBS
s | INeuT SETTLED STORED SYSTEM
TEMP. TEMP. PRESSURE ALLOCATION
1 f - _Too t 35 EPS - 410 #
% 20 F “284F PSIA ECS - 230 4
Hy 43 F -4 F 45+ 5| FUEL CELLS ONLY

N ""
FAM-20018 ¥}



CRYOGENIC STORAGE SYSTEM

TANK TTO FIC [ouantiTy |
# QUANTITY | ] INDICATOR
FLOW SENSOR SENSOR—\ )
REACTANT
ISOLATION
— VALVE TANK
RELIEF ——1 10 FIC HEATER
=
VALVE ———v ] U
PURGE
PRESSURE N_| PReSs.
SWITCH 5 INDICATOR
TANK
G 410 Fc PRESSURE
X SENSOR
MANUAL MANUAL
o ° FAN o—=
BVDC os—o—dy oo o 115 VAC
AUTO AUTO

fvfﬂz"‘
EP-008B {4}




DC POWER DISTRIBUTION

SIMPLIFIED SCHEMATIC DIAGRAM

SMIC SMJC
CELL NO. 1 FUEL CELL NO. 2 FUEL CELL NO. 3 BATTERY
FUEL CELL IF:I\ CHARGER
OFF
oL-TrRic| [or-Lric|2forn-Lric - oL ric| [ on-1RC o— A(TO BAT BUS A)
KT KT sense] kT | SENSE] CKT ——8(T0 BAT BUS B)
sensfT ok - fsensel ok | LsensiT ¢ T il Rard IR LA
. = T A l—'
BUS A (SIM) BUS B (SIM) SM INTERRUPTER
UMBILICAL CM. INTERRUPTER UMBILICAL
UNDER - = _— x| UNDER-
GD— VOLTAGE °'I MAIN BUS A (C/M) J] | mainsus B cm I"' »| voLTAGE —<[D
SENSING ] ] SENSING

J ik g

FROM fﬁz Pk

2 L
FLT BUS 2 i ‘ FLT BUS
NON-ESS BUS FROV
E&PL BATTERY "A" BATe E&PL BATTRY "B"
PYROTECHNICE x.  x E&PL BATTERY "C"' T A, | PYROTECHNIC
BATTERY "A" § § o * 4 ¥ ¢ o—"% | BATTERY "B"
[ * J .< '( A )“ )‘ )‘ )
A ES { — 1 EY RN
1 InG, InG: N.of Nof ¢
PYROTECHNIC [eartery sus a]  [Fuich & post LanDinG Bus] | [ BATTERY Bus 8 | PYROTECHNIC
BUS "A" l T BUS "B"
{ N.O.x L)})‘ »
N.O. & AN.O.
BAT AIC o h— - eram— OFF JBATBIC
| BATT CHGR BATT CHoR AUTQ
RS PURGE OR OR [BATTERY RELAY BUS RCS PURGE OR
Ine DUMP He DUM?
|- e
_____ |t v — — —

—
AUTO RCS TRANSFER

', e
AUTO RCS TRANSFER _ EP-606) (8%



AC POWER DISTRIBUTION

SIMPLIFIED SCHEMATIC DIAGRAM

AC BUS 1

MAIN [———— AC BUS 1 OVERLOAD
BUS A | ]
——4—>{ INVERTER AC
! 1 L_No 1 6C 4B |#A __r SENSOR
I | $A A
[ I sB
L.J_Ti ® ! T gA 1 oc|
| ~ 55 ] AC CONTROL ] —to
:—Iﬂ—:—' INVERTER %- Box  — L < #A)
| 5
[mn% | | LN0.2 2—sfemorR [ |ac BUs | | —2—~22ISPACECRAFT
S 8 i | SWITCHES) ? +C [LOADS
I | A 4 r— p
: ® | A |68 [#C 2
+—— 40~ ¢B|
[ I | INVERTER ¢C I
1 NO. 3 A
) | o
|| nnveRrerl —|__ AC
{coNTROL ] SENSOR
" Box | AC BUS 2
e AC BUS 2 é OVERLOAD

e T‘;_
EP-610DL ¥




EPS RADIATOR LOCATION
BLOCK I

+Z
SECTOR IV SECTOR 111

SECTOR V SECTOR 11

-y +Y

SECTOR V! SECTOR 1

()



EPS RADIATOR CONTROL

BLOCK I
Y AXIS -Z AXIS
AL A
I'd Ay r N
— —
—3 3 2 2 1 1 3 3
1 g 1 3 2 3 2 3 2 1 1
2 2 1 1 3 3 2 2
RADIATOR INLET
T TEMPERATURE SENSORS
FUEL ( FOEL . 1
CELL (———] CEL =
[[ ( FUEL CELL RADIATORS
) . P 5=
” ~NORMAL-~ 1
L -— — , —
e elele |
TEMPERATURE \ J ‘
SENSORS _ .
~EMER BYPASS~
pd — l
/)
2 2 3 3 1 1 /L‘ 2 2 —
3 g 3 17 1 2 6 2 3 3 =
1 1 2 2 3 3 1 1
-—
N ] X )
T
+Z AXIS +Y AXISJ }
)
-— EP-2001A (ﬁ)




APOLLO FUEL CELL POWERPLANT

HEIGHT = 44 |N.
DIAM =22IN.
WEIGHT=245 LB EACH

HYDROGEN IN -).':ﬂ

ANODE
REACTION

HYDROGEN &
HYDROXYL ION
PRODUCES
WATER &
ELECTRONS

WATER, HEAT &
RECIRCULATING
HYDROGEN
out <

124SD10324 A

LOAD (=« OXYGEN IN
VW]
A CATHODE
2 ‘i REACTION
N v OXYGEN &
,&2/_ WATER &
H e~ | ELECTRONS
\ e PRODUCE
Lo : HYDROXYL
Ha " ION
ELECTRO-
LYTE P4

\/ELECTRODES

DUAL POROSITY
NICKEL SINTERS



1

EPS FUEL CELL DIAGRAM

ELECTRICAL
(m) LoAD

__BYPASS

HYDROGEN o -

WATER | 4
SEPARATOR : —h PURGE
H PURGE & AVOROGEN  MATeR VALVE EL
Y ankgg(é:NgéémARmR R
! R REGU_L&TOR[ ] |
VENT
HY DROGEN
PREHEATER
, o -
: OXYGEN
, ; I = PREHEATER
- NITROGEN
REGULATOR
GLYCOL f
Vaccomuator B! MNITROGENjnSm I VENT :
' FICMODULE “? g swrore_ __ _H
_____ SIM VALVE g
RADIATOR NITROGEN
FILL
STORAGE STORAGE

o
)
. FAM-2000C { é




1245D10325

FUEL CELL REACTION

MAXIMUM REACTANT WATER GENERATION RATE-

CONSUMPTION- POUNDS PER HOUR-
POUNDS PER HOUR VOLTAGE PURGING NOT INCLUDED
2.5 2.5~
PURGE REQUIREMENTS
2.0 NOTINCLUDED 20}
31 |
1.5F 1.5
OXYGEN 30f
1o} 291
281 NORMAL Lor
271 OPERATING
*°r HYDROGEN BAND *3r MINIMUM
0 ] —'I“"_1/1/ ] | | ] L | i ] |

o
0 05 10 15 20 25 ] 05 ‘1.0 15 0 05 1.0 15 20 25
GROSS POWER PER POWERPLANT - KILOWATTS



EPS COMPONENTS LOWER EQUIPMENT BAY

(BLOCK 1)

PYRO BATTERY B

PYRO BATTERY A

INVERTER NO, 2 BATTERY CHARGER

INVERTER DC

CONTROL BOX . > b
>
. - > RY
INVERTER NO, 3 o m;; BATTE

%,

VL “X

= INVERTER NO, 1
]

BATTERY A

| ) e
J ~ =4/) ~ 'y RIS
N Cw/ Al B D y TO BATTERY VENT VALVE
\\ \\ . - \“'974»;,~'_._,.‘,7;\ ON WASTE MANAGEMENT PANEL
h /( -

= S (RHEB 252)

BATTERY VENT LINE

BATTERY B
BATTERY C

{-zeﬁ
EP-041A &




ENVIRONMENTAL
CONTROL

9

FAM-2505A L #);




ECS FUNCTIONAL REQUIREMENTS

CONTROL SPACECRAFT ATMOSPHERE

® PRESSURE-TEMPERATURE-HUMIDITY-CONTAMINATION

PROVIDE COOLING FOR SPACECRAFT EQUIPMENT

® GUIDANCE & NAVIGATION-STABILIZATION & CONTROL
© COMMUNICATIONS-AC POWER SUPPLY-OTHER

CONTROL COLLECTION, STORAGE & DISTRIBUTION OF WATER

® POTABLE WATER FOR CREW USE
e WASTE WATER FOR SUPPLEMENTAL COOLING

cs-300 {(®)



——

ENVIRONMENTAL CONTROL

SUBSYSTEM FUNCTIONS

OXYGEN SUPPLY SUBSYSTEM
¢ NORMAL OXYGEN SUPPLY
* ENTRY OXYGEN SUPPLY .
¢ CABIN PRESSURE CONTROL
® FLUID TANK PRESSURIZATION

PRESSURE SUIT SUBSYSTEM
® WATER & CONTAMINANT REMOVAL FROM SUIT & CABIN

¢ SUIT PRESSURE & TEMPERATURE CONTROL

WATER SUBSYSTEM
o STORES & DISTRIBUTES
POTABLE WATER (DRINKING & FOOD RECONSTITUTION)

WASTE WATER (SUPPLEMENTAL COOLING)

WATER GLYCOL SUBSYSTEM
* PRIMARY HEAT TRANSFER
* COOLING FOR SUIT & ELECTRONICS
* HEATING OR COOLING FOR CABIN

o REJECTS EXCESS HEAT TO SPACE .
FAM-2506A {(®))




APOLLO CM INTERIOR LHEB & LHFEB

BLOCK Il

IR

B veLcro

)

Cs-0014 {

FEB 67



ENVIRONMENTAL CONTROL

BLOCK H

AY 4 ({ \

| PLSS CABIN CABIN EMERGENCY SUIT
RELIEF PRESSURE IN-FLOW DEMAND
I OXYGEN | VALVE REGULATOR REGULATOR REGULATOR
PRESSURE A T
: REGULATOR ] JL T |
OXYGEN | TANK ﬁ
SUPPLY PRESSURE W WATER
eTaNs)/ | REGULATOR ASTE EXTRACTOR
| AR ) HEATER T ﬁ
| | WATER RELIEF SUIT
VALVE HEAT
| | EXCH
[ J £ WATE
L wam (| WATER
| CHILLER
— 1 primary | ||
F EVAPORATOR [~ [
I e
I IMU
SPACE | | PRIMARY
RADIATOR | { — LoAD
| PRIMARY (—J b 17y y >
LycoL B
| ! | PUMP
J SECONDARY
T T EVAPORATOR =
et CABIN P N
| HEAT u ol
SPACE I EXCHANGER | W\ -/
RADIATOR —\
M SECONDARY SECONDARY DEBRIS
| sLvco THERMAL JEK__V S RIS 5
i \ PUMP / LOAD /

L,
FAM-2507D { }




COLD PLATE NETWORK

PRIMARY SYSTEM - BLOCK il

oW
0
s seea (] ]| eoc TVSA PUMP!
RYEC EDA ECA CABIN
HX
(F:RAg'I“N ek LB’H@ +—] Psa
SUIT KX TNVERTER ’ ol
INLET
CRO5451
FROM 33 (B/HR GYRO | GYRO
GLYCOL ————1 MU |——] PIPA ggl(j: ¢ ’ N:)NVI — VAH':I PCM AssY |11 Assy {
EVAP . N, 1 N, 2
g —— FLOW DIVIDING ORIFICE 1
o, st 1 sc uste |
—— COLD PLATE PRIMARY SYSTEM -
- IN ac ||
COLD PLATE PRIMARY/SECONDARY SYSTEM o3 e e 1 ose SE
A

£cs-2108 { 2%}



CREW EQUIPMENT

FAM-5015 { 4




i

LIGHT AND SIGHT SPACE SUIT ASSY CREW COUCHES RESTRAINTS

CREW EQUIPMENT

- i i R - Ad ‘
MISSION EXPERIMENTS MEDICAL WASTE CONTROL WATER AND FOOD

MAR 66 FAM-5402 A {®)



APOLLO CREW STATIONS

FORWARD ACCESS MAIN
CREW HATCH
CENTER COUCH DISPLAY
SEAT FOLDED PANEL

STATIONS (2) STATION

FAM-5008B { %)}




APOLLO CREW COMPARTMENT

BLOCK H

] woc
Bl vecro

LEFT HAND FORWARD
EQUIPMENT BAY (LHFEB)

RIGHT HAND FORWARD
EQUIPMENT BAY (RHFEB)

RIGHT HAND
EQUIPMENT BAY (RHEB)

LEFT HAND
EQUIPMENT BAY (LHEB)

=
LOWER EQUIPMENT BAY

T

AFT BULKHEAD
7 N
-Y +Y

JAN & CS-0012 i@)

i Sk s i B e e e



COMMAND MODULE MAIN PANEL

LH AUDIO
CONTROL

BREAKER
PANEL

\ ><

5665D10818-18

LH CIRCUIT

FLIGHT
CONTROL

CAUTION &
WARNING

n

SCS POWER PANEL

RCS MGMT ECS
| conTrOL

|

CRYOGENICS

ECS CONTROL PANEL

RH AUDIO
CONTROL




MAIN PANEL FUNCTIONS

e LV EMERGENCY DETECTION e PROPELLANT GAGING
e FLIGHT ATTITUDE e ENVIRONMENT CONTROL
e MISSION SEQUENCE e COMMUNICATIONS CONTROL
e AV MONITOR e POWER DISTRIBUTION
e ENTRY MONITOR e CAUTION & WARNING
=l
__=FI.
J = ]
RN
N
—_ \\
| AN
__l. _| “

COMMANDER CSM PILOT LM PILOT

FAM-5404A {®)



CM INTEGRAL/NUMERICS ILLUMINATION SYSTEM

BLOCK I
INTEGRAL ! |

LOWER
- NUMERICS EQUIPMENT BAY

4

r—INTERIOR LIGHTS—— |—INTERIOR LIGHTS ——
® NUMERICS ® FLOOD ® INTEGRAL ® ® INTEGRAL o [——FLOOD—®

QY

®orr w1 ® ofr BT @OFF BT @
(PANEL 8)

- ®orF T ® S’FF T @

——————LEB LIGHTS———— (PANEL 5)
® NUMERICS ® FLOOD ® INTEGRAL ®

/1%

@OFF BRT® oFr  mrT @orF a1 ®
JAN 67

(PANEL 100)

P
CS-571AL ¥




APOLLO CREWMAN ALIGNMENT SIGHT SYSTEM CONFIGURATION

5 BLOCK |
\ WY T+ ' ;"’;//,/ ,/a:':\éal
N H ':&75
- H = LM
+ o DOCKING PROJECTED IMAGE
{-+-+—+-+--;-—+-+-+-+-);-° TARGET /AS IT APPEARS ON
+ =lo
- i - N\ TARGET
“, T \‘ LINE OF SIGHT
., T o0
RECTICLE PATTERN mmmemnow
& ELEVATION SCALE
RIGHT EYE

o in
7

S
/N
+Z  MODULES
9. VELCRO
O
el
T WINDOW FRAME
s
FEB 67 cs-531C {#)

R i e e e 2 M e R

O POE TS




SPACESUIT ASSEMBLY

(BLOCK Il INTRAVEHICULAR) @

PASSIVE COMM SOFT HAT
P OXYGEN
poSIMETER AT Ry HOSE ASSY
(REF)

POCKETS ¥ \“',
&
\

CWG ADAPTER
(REF)

PASSIVE
DOSIMETER
POCKETS v
Ir 97
BIOMED COMM
HARNESS CABLE
(REF) (REF)
WEI GHTLESS
BIOMEDICAL SENSORS (REF) SANDALS (REF) '
7
CONSTANT WEAR GARMENT
FLIGHT COVERALLS PRESSURE GARMENT ASSEMBLY
(SHIRTSLEEVE ENVIRONMENT) (SHIRTSLEEVE ENVIRONMENT)  (VENTED OR PRESSURIZED) .
(REF) NOT PART OF SPACESUIT ASSEMBLY @)
MAY 67 Cs-10018




EXTRAVEHICULAR MOBILITY UNIT (EMU)

COMM SOFT HAT

PASSIVE i PORTABLE LIFE
DOSIMETER W & SUPPORT
POCKETS \ SYSTEM

PRESSURE GARMENT :
LIQUID COOLED GARMENT ASSEMBLY EMU COMPLETE Py
cs-wm(@)

JAN 67



CREW COUCH STRUCTURE
BLocK I

/\ \ © UNIFIED COUCHES (BOLTED TOGETHER)

g \/ © MANUALLY ADRUSTED
© SUSPENDED FROM FWD BLKHD BY
XX ATTEMUATION STRUTS
‘ © STATIC ATTENUATION STRUT SYSTEM
/ . LANDING

X=X HEAD
ATTENUATION
STRUTS (REF)

e STRUT (REF

cs—mm(@)




MISSION PHASES WITH COUCH POSITIONS & SEAT ANGLE
SC 2TV-1 & 101

LAUNCH, ORBIT
MIDCOURSE, ENTRY
& LANDING

(ALL COUCHES) STOWAGE ACCESS

COUCH
LANDING
ENVELOPE

COUCH EGRESS

& G&N SIGHTING : DOCKING
(\ (ALL COUCHES) *
—AY V= G
( “ CENTER LEB
= COUCH
R | B —

JUN 67
cs-205¢ {#)



SLEEPING POSITION
RESTRAINT CONFIGURATION

BLOCK I

X FEATURES
IN CWG, ASTRO SLEEPS IN BAG
IN PGA,” ASTRO SLEEPS ON BAG
}Y AND USES STRAPS FOR RESTRAINT

< T ek )
\
) POSITIONS %
Vi6-601211

(SLEEPING BAG) AFT RING TIE

.
MAR 67 Cs-2331 {@)



CSM DOCKING, EVA, & EXTERNAL LIGHTS

FLOODLIGHT (2}
SPOTLIGHT (WHALE LIGHT) .5 FC AIMED 45° TO X AXIS
o ﬁ
. vuwQ
SN

BORE SIGHTED TO X AXIS AT 300 FT

§\\ L2 INTENSTTY

*SEEN BY EYE AT 60 MI OR
view @ TELESCOPE AT 160 Mi
ONE FLASH PER SECOND

S —




FLIGHT DATA FILE

BLOCK I
X
SURVIVAL
KITS
-y ~ \_/ \
. \ /'Z
~ — " -
A i, RHFEB ~
+7 /
/o FASTENER >
= DATA FILE @
EXPERIMENTS
CHECKLIST
LEB -
SIC SYSTEMS DATA
FLIGHT LANDMARK MAPS
PLAN, gg;ﬂ&ﬁ NAVIGATORS CHECKLIST
NG STAR CHARTS
DATA FILE BAG st ek ORBLTAL MAPS
LisT LEM FLT PLAN
DATA FILE BAG

NYLON

FASTENERS MISSION

LOG

MAR 6 AND DATA

C5-2506 (@}



CM CREWMAN INFLIGHT TOOLSET
BLOCK I

TOOLSET POUCH

G, 6" DRIVER

VELCRO TETHER
{TYPICAL)
E, ADAPTER HANDI
T

N\ ‘
LE
) ETHER L, &' DRIVER
P, "D" RING N
EXTENSION HANDLE B, EMERGENCY WRENCH
; i w,l" DRIVER

M, HOOK

J
. -
' €, 2) "T" HANDLES i

F, (2) END WRENCHES H, 10" DRIVER R, TORQUE
A, TORQUE WRENCH SET DRIVER ’@‘)
AN 67 C5-3004 (.




WORK SHELF/OPTICS PANEL COVER

BLOCK 1l

LOWER EQUIPMENT BAY

Py
JAN 67 €S-3501 {@)



WATER METERING DISPENSER ASSEMBLY

WATER DISPENSER (GFE)

SUPPORT PADS

HOSE ASSY

cs-a1010 (@)

JAN 67




PERSONAL HYGIENE ITEMS

WET CLEANSING CLOTH

TOOTHBRUSH
(1 EACH ASTRONAUT)

DRY CLEANS ING
CLOTH

12" x 12

INGESTABLE GUM PACK

(2 STICKS PER PACK)

R
CS-5501D ¢ #+}




WASTE MANAGEMENT SYSTEM

BOX
[ STEAM/URNE —y
DUCT HIR MOC 5
e we £ OCRANBIE A3 INNER FE BAG
CB50
.(SA CIS.l( "
OUTER
vene oune AFT SANITATION BOX / FE BAG
LEB 101
8] i
¥ 4 of /
— - T R CH
+ + [ cmamm equie come
57W 5V a ~,’\
PWR DIST| SANITATION SUPPLY ASSY
SIGNAL j—1 g
bl CONDITIONER B GERMICIDE W RETAINER TAPE
OUCH
] !
) Jedk ~ VACUUM CLEANER
// B l\r OUTER FE BAG hcuu

PENI:TRATI ON

GERMICIDE ‘
POUCH

RETAI NER TAPE

X

" RODITIONAL DEBRIS ADAPTER
\ Q’/ BAG ASSY STOWAGE REFUSE BAG ASSY
"\ RELIEF RECEPTACLE Ei%kt CANISTER

FROM WATER

FECAL CANISTER
PRESSURE RELIEF (REF)

FECAL CANISTER

STEAM VENT (REF)

VELCRO FECAL CANISTER
SIGNAL PAD STOWED
CONDITIONER

SENSORS FILTER

FECAL CAN
URINE DUMP NOZZLE (HEATERS)

MOUNT PINS

PGA URINE
JAN 67

TRANSFER QD




APOLLO SURVIVAL KIT AND COMPONENTS

BLOCK Il

L]

RUCKSACK "A"

SURVIVAL
GLASSES (3)

L ot
E G
BEACON TRANSCEIVER, ' =z
BATTERY AND CABLE SURVIVAL LIGHTS (2} DESALTING KITS (2)

of- e
cs-70000 L ) }

14

g N7
~3 MAN LIFE RAFTS
7 7T WISUN BONNETS

JAN 67 -



COMMAND MODULE INTERIOR
(LEFT SIDE)

CABIN HEAT EXCHANGER CABIN TEMP CONTROL PANEL (ECS)

SHUTTER (ECS)
POTABLE WATER SUPPLY PANEL (ECS)

PRESSURE SUIT

CONNECTORS (3) (ECS). > %: GMT CLOCK & EVENT
TIMERS
CABIN PRESSURE NsEnl
RELIEF VALVE 2T CONTROL PANEL (G&C)
CONTROLS (ECS) £ = N2\
) S SN __pATE & ATTITUDE GYRO
OXYGEN SURGE N X\\ASSEMBLY (scs)
TANK (ECS) , BN \
7 YN ASSEMBLY (G&C
&Y /N2 o
/= COMMAND MODULE

e/ e COMPUTER (G&C)

WATER / GLYCOL
CONTROL VALVES (ECS)

ECS PACKAGE CO, ABSORBER CARTRIDGE
STOWAGE (ECS)

FAM-1007D {z&

SCS MODULES

OXYGEN CONT PANEL




COMMAND MODULE INTERIOR
(RIGHT SIDE)

DATA STORAGE EQUIP.

STOWAGE

G & C OPTICS %WQ Y \ VACUUM CLEANER

CONTROL

CONTROL PANEL

SCS MODULES MASTER EVENT

SEQUENCE

CONTROLLERS
CO2 ABSORBER & SCIENTIFIC
CARTRIDGE EQUIPMENT
STOWAGE (ECS) (BEHIND PANELS)

£y

COMMUNICATIONS MODULES .
| FAM-1008C CZ9X)




AIC
ACE
ACS
AlD
AGAA
ARS
8MAG

B/P
cou

cMe
COAS
comm
CSM
CTE
]
CWG
D/A
DIs
DSE
DSIF
DSKY

ECA
ECS
ECU
EDA
E0S
ELS

EMU
EOI
EPS
EVA
FC
FDAI
FHS
GDC
GHZ
G&N

GNCS
GSE

1My
INV

KMC
KOH
LcG
LDEC
LEB
LES

M

APOLLO ABBREVIATIONS

AUDIO CENTER (COMM)

ACCEPTANCE CHECKOUT EQUIP.

ATTITUDE CONTROL SUBSYSTEM (SCS)
ANALOG TO DIGITAL (COMM)

ATTITUDE GYRO ACCELEROMETER ASSEMBLY (SCS)
ATTITUDE REFERENCE SUBSYSTEM (SCS)
BODY MOUNTED ATTITUDE GYRO (SCS}
BOOST PROTECTIVE COVER (SECS}
BOILERPLATE

COUPLING DATA UNIT {G&C)

COMMAND MODULE

COMMAND MODULE COMPUTER

CREWMAN OPTICAL ALIGNMENT SIGHT (CREW)
COMMUNICATIONS SUBSYSTEM

COMMAND SERVICE MODULE

CENTRAL TIMING EQU!IP. (COMM)
CAUTION & WARNING

CONSTANT WEAR GARMENT (CREW)
DIGITAL TO ANALOG {COMM)

DOCKING SYSTEM

DATA STORAGE EQUIP. (COMM)

DEEP SPACE INSTRUMENTATION FACILITY (COMM)
DISPLAY & KEYBOARD (G&C)
DIFFERENTIAL VELOCITY {(G&C)

ELECTRONIC CONTROL ASSEMBLY (SCS)
ENVIRONMENTAL CONTROL SUBSYSTEM
ENVIRONMENTAL CONTROL UNIT {ECS}
ELECTRONIC DISPLAY ASSEMBLY (G&C)
EMERGENCY DETECTION SUBSYSTEM (SECS)
EARTH LANDING SUBSYSTEM (SECS)
ENTRY MONITOR SYSTEM
EXTRA-VEHICULAR MOBILITY UNIT (CREW)
EARTH ORBIT INSERTION (G&C)
ELECTRICAL POWER SUBSYSTEM
EXTRA-VEHICULAR ACTIVITY (CREW)

FUEL CELL (EPS)

FLIGHT DIRECTOR ATTITUBE INDICATOR {SCS)
FORWARD HEAT SHIELD

GUIDANCE & CONTROL

GYRO DISPLAY COUPLER (SCS)
GIGAHERTZ (COMM}

GUIDANCE & NAVIGATION

GUIDANCE NAVIGATION & CONTROL SYSTEM
GROUND SUPPORT EQUIP.

HIGH FREQUENCY (3-30MC)

INERTIAL MEASUREMENT UNIT (GEN)
INVERTER (EPS)

INSTRUMENT UNIT WLV)

KILOMEGA CYCLES

POTASSIUM HYDROXIDE {EPS)

LiQUID COOLED GARMENT (CREW)

LUNAR DOCKING EVENTS CONTROLLER (DS)
LOWER EQUIPMENT BAY

LAUNCH ESCAPE SUBSYSTEM (SECS)
LAUNCH ESCAPE TOWER (SECS)

LUNAR MODULE

vo
LOI
LOR
LOS
Lsc
v
MAX Q
Me
MDC
MDF
MESC
MNA
MNB
MSFN
MIvVC
PCM
PGA
PGNCS
PIPA
PLSS
PM
PMP
PRN
PROP
PSA
PTT
RCS
RGA
RJEC
RRT
RTC
SBPA
SC
SCE
SCS
SCT
SECS
SLA
SM
SPS
SSA
SXT
TCA
TEl
T
T
TMG
we
TVSA
uoL
UDMH
UKF
USBE
VHF
WMS

LIFT-OFF

LUNAR ORBIT INSERTION (G&C)

LUNAR ORBITAL RENDEZVOUS

LINE OF SIGHT (GEN)

LINEAR SHAPE CHARGE (SECS)

LAUNCH VEHICLE

MAXIMUM DYNAMIC PRESSURE

MEGACYCLES

MAIN DISPLAY CONSOLE

MILD DETONATING FUSE {STRUCT)

MASTER EVENTS SEQUENCE CONTROLLER (SECS)

MAIN BUS A (EPS}

MAIN BUS B (EPS)

MANNED SPACE FLIGHT NETWORK (COMM)

MANUAL THRUST VECTOR CONTROL {SCS)

PULSE CODE MODULATION (COMM}

PRESSURE GARMENT ASSEMBLY (CREW)

PRIMARY GUIDANCE, NAVIGATION & CONTROL SYS

PULSED INTEGRATING PENDULOUS ACCELEROMETER (G&C)

PORTABLE LIFE SUPPORT SYSTEM (CREW)

PHASE MODULATION (COMM)

PREMODULATION PROCESSOR {COMM)

PSEUDO-RANDOM NOISE (COMM}

PROPULS10N

POWER SERVO ASSEMBLY (G&C)

PUSH TO TALK (COMM)

REACTION CONTROL SUBSYSTEM

RATE GYRO ASSEMBLY (SCS)

REACTION JET AND ENGINE ON-OFF CONTROL (G&C)

RENDEZVOUS RADAR TRANSPONDER (COMM)

REAL TIME COMMAND (COMM)

S-BAND POWER AMPLIFIER (COMM}

SPACECRAFT

SIGNAL CONDITIONING EQUIPMENT (TLM)

STABILIZATION & CONTROL SUBSYSTEM

SCANNING TELESCOPE (GEN}

SEQUENTIAL EVENTS CONTROL SUBSYSTEM

SPACECRAFT LM ADAPTER

SERVICE MODULE

SERVICE PROPULSION SUBSYSTEM

SPACE SUIT ASSEMBLY (CREW}

SEXTANT (G&N}

THRUST CHAMBER ASSEMBLY (PROP)

TRANSEARTH INJECTION (G&C)

TRANSLUNAR INJECTION (G&C)

TELEMETRY (COMM)

THERMAL METEOROID GARMENT (CREW)

THRUST VECTOR CONTROL (SPS)

THRUST VECTOR POSITION SERVO AMPLIFIER (G&C)

UP DATA LINK {COMM)

UNSYMMETRICAL DIMETHYL HYDRAZINE (PROP)

ULTRA HIGH FREQUENCY (300-3000 MC)

UNIFIED S-BAND EQUIP. (COMM)

VERY HIGH FREQUENCY (30-300 MC)

WASTE MANAGEMENT SUBSYSTEM (CREW)
FAM-10020

protte
E I *
Sripe®’



